Searching PAJ 1/1 V 

BEST AVAILABLE COPY (£) 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2002-268718 
(43)Date of publication of application : 20.09.2002 



(51)Int.CI. 




605B 19/4097 
G06F 17/50 




(21) Application number 


2001-069359 


(71)Applicant 


TOSHIBA CORP 


(22)Date of filing : 


12.03.2001 


(72)Inventor : 


MIYAZAKI KOICHI 








OUCHI NOBORU 



I . 



1C 

3&5tGAI> I 



(54) METHOD FOR PREPARING WORKING PATH AND THREE- DIMENSIONAL CAM DEVICE AND COMPUTER 
READABLE STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare an optimal working path for 
working a component having a plurality of working sites by using a 
plurality of working attitudes and a plurality of working machines. 
SOLUTION: A three-dimensional CAM device 2 for preparing a 
working path for working a piece to be worked based on the three- 
dimensional CAD data of a component is provided with a working 
process checking part 2 for deciding a working process list by 
extracting all working sites from the three- dimensional CAD data, 
and editing and optimizing at least working features and working 
directions based on the shape characteristics of the extracted 
working sites. 
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dfcfrjfe lessor, 

HtlBE 3 CAD x — ^ &7fk-f-MiklZ*6 n 6^:Tco;jPX 
&ft(co^T<DflnXlS &&tlfetti U ^co^i±J$^i^JUX 
tt&£^6LT;>JPXXm£&>£U ^^>^^$n^PX 
X^tcg^i^-CmJf^JPX^* r £ &W<&h-t 

\-RX^w\m\\H^<rjm^. mJia^JDXXm-bcDjil#co 
7 £JE. tg^co^f^UX7^-^-v~^^UT^JcO^PX 
^II^JUXXm^LK^IX^ Mg<5^ 
X mUM XII^iJ lz ffi fe^jpx 7 <<< — 5- \ — ^>t^f , 
mffE;jPXX^JI-^PXa^m^9 i: fc^r*, 

1 o-Tr£>6 d £ &«« £ -T <5»*JS 1 fettojjpx^* 

1m TM *M X*f 6 tf> coflp X/ < * £ fEgtfr & 3 c A 

RUfS 3 &7C C A D y* — * /J5^i"?^(-*D ft -5 co^jp X 
«Pffi*-ov^r(OMX«««:«3tUL, rcoMfcb^iLfc^UX 

[§JMtJjC6] wia/nixxs«iW^att, huI^jpx^ 

APX^^— ^-ir— OfNric, H9ISAlXXS&t/ApXS*^ 

r hu is;jpx ig»j ho be^jpx y ^ - -y - <d at t>- 
.xttWia/iDxxssij*c;jpx«i«coj§Sc9 5 

[W**7] ffirlB/nixxsttW^aii, iftis 3 #;5gC 

a d ^ - ^ /j» e>«tti * H?t aft camiE/jDxasffifcit l . 

C ft APX^fico^#ffi(^ h mr«EADX*|fii L , 

r^jDx*fRj*cs<5^r^>^< <t t«ME&5&&;jpx-*-.5 

fc^<OX*i:ffllE^DX»ffit(0^»co^M&^jaXS* 
c0li]ft*:¥iJ»rU ^BaADXffi.ffi^^t-r5HuiBADX*|$]& 
LM«lX#ifcc08E3E£:fTV\ ^o1KftcoaixSK&t^xa 
^MX>/JPX$^6^ie^D D p{C^UT^i®^PX^&tK 
bu IE m X X g Sr & 5e 5 «tg 4: W -f 3 £ t & ft « <b f £ 
1^*1 5 fEi$0 3#CtgC AMmm.o 
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^PX^^r^PXi-^/h^co^PX/^^^^-rs ^ #fc s Rtj 
IS 3 fcpc C A D t 5 - ^ ^ ^^TcoftlXSBffi $:llfe|±J 

>f-^-v-&u«/rax*rai«:a* - ftiifb^itr^pxxm 
^r^$it, w^^:7E^ixfc:?jpXxmtc:^^Tmlfe^P 

•t z = v tr* - ^ tc j: ^ K^flx 9 ^rie*gatt4SE«c 0 

[0 0 0 1] 

70 [IB^coJR-rsiaE*^] 3^5cCAD^r 
/^bfflttS uyba«eo/mXttffi&ftiB«rftiXS» 
0) ^L^JPXXm 0IDXJR*) T^JDXi-Sfc^cO^DX^" 

[0 0 0 2] 

CO#Xmt-fi, 2^7GXIi3teCAD/CAM^r 

^^isffl$n-c^5, ccoKaffl^coxaii, ^t-r. m 

20 M^CXVm&vmt&'iffriX, t^)3^7cCAD^T 
A- (^d^p^x/I-) :^3^ft;CAD^7 
^c0 3?!k5cC ADj- ^li, I GESXIiSTE P^cO 

3 35fe7cCAMSeKJc«*ix5o 

[0 0 0 3] m<h^tc. KB+#JdJ:f9 3Zfe;cCAD.8 

w.&m\i*x$i&<Dj&vt&2&7£(Dmm (mmm) tc^ 

tftU, rcD2^7Cig]SJJi{C^-r£ J ^if , ^DX^^'CO 
^JUXri^ KT, CAM^^J^TIi^PX^— ^-y 

[0 0 0 4]—*, 3^-cCAM.^IH 3^tcCAD 

AD^-fictt^xmmm^tvmm^cj: v 2^ 

tcEIES:#bb % u-cAPX«0:, )JPX7^-^^— , ^tgft 
^ <C^<Of+*P»*as«-JPA* $^XS 0 Z<D 3 ^tcC AM 

aSKtt, Apxepfi:, ^nx^^-^-v— % 

40 * : IftiRW (CD. 7*-*) Srl+ltCL, w^X^ 
/J N C ^JP X «ft £ glj ft $ -fr r N C P X $r fT 5 ib (O N c 

[0 0 0 5] Z(DX 9^2^7cXli3^CAD/CA 

xttffitstuTa8itertif#ds^jDx, tt»*x. 

^r, APX*f*i LT^Jx.fi*X^co[Hj^. ^— Zffr&m 
Mm. 9J9i&** % ■ir^*!i«r%a:U-C, 3ft5cCAM8 
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V 

3 

[0 0 0 6]—^, 2&K<D)]QlLJ:&iD&W)mtR<Dmife 

X ^ . >jp & g gJjiliR L * £ ffc£-f a a£ 

&ffi?LX^Z 0 
[0 0 0 7] ^IC, 3 ^CAD7-^$:^^i5 
3^7cCAMv7,rAm TSS&co^DXaHiL&SMtf} 

[0 0 0 8] 

at t>»**>5. -nfb)jDxa5te^jDx-rsfc^ic(±, 

[0 0 0 9] ±lfi2S:5c&tJ«39:7cC A 

D/C AMi/^T^A-trfi, fl§^C0^DX^4[C^J-i-^^X 

x«M*«:ffiffl urADX-rsfcfttoApx^JWSrf^iS-rs r. 
[0 0 10] H5tft*#tt, Apx^xffrScojiff 

tc. «a^^-rs*px«ffi«:^-cfl2ii-rs^*fc % {gjs 
-rs/roxsftWSrfifew-urws,, ^lt, ^roApxasffi 

£*HIX^3fca&<aJjDXSS»£, »ffl"T5)JPX««S:tftW 
ItM L fc^PX^ 7 -f —J-'Y — t £5gIc L T m* tftfJPX 

«jffico#»i x^° ^ £ f^/# u r ti t> * & mm l t 

— igco^PX^^j-1-*6^PX^N°^$r^L-C^o 0 
[0 0 11] ^CDtibb. may J-^*r-%:mi-tZ>Yt 

«ttO*-eW:X*^tfl41jtWSnTV^365, -filico^JDX 

[0012] »x^^f^rt«rfc»itttfif#***m-5*i 
xftsett, *^«fisatif-#(ot$*-^jBi» tc 
lo'^x ^ $ *l 3 # , M5Stt«# iaotji^i-5 

[0 0 13] -*\ 2 »c5cO*PXXmcO i *Jig^cQ«^ 
$rIx.fcCAMy^fAT'^, ~ <D v^^A-eaft&T- # 

UTIi?tAOXXttta¥ft^*tAPXJc|lR^$ns o t£ 

A, ffl»or>*PXSl», a»0/!PX««S:ffiffiUr««co 
^JPXWffi^jpx-T-5 n £ Ici4*t/&"C# 
[00 14] 3?^7cC A Dr — ^ $r^D 3 J^tcC 

am^ta -e t4 , flp x asffi: co^iij^ttj^^px^^-^ 

-V CO il^ £ T? 14 "C £ S # % Jjp XXHc0«*2fclMP X££ 
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[0 0 15] ^rr^lg^fi, «»^APX6Wfc«:*ri-5 

n&<Dtmi.\z.tt it, «ft<oAPX£K&uqa»^px« 

UT^PXi-^fc^^^Jl/^X^oo^^M 
»jT*#SAPX^f^fig*jfe. 3ftx;C AMil^iif 

[0 0 16] X, *36Wf4* aft^JPXttffi^*Ti-5«J 
p'pcO^PXfC^LT, Sft<0^1PXS5»&t«a»^/lPX«*« 
bTAPXt-^fc^comiI^iDX^^$:f^fi£i-^fc 

^rHe?fciE«4«<*^««i-s r t % g ft ^ -r s„ 

[0 0 17] 

W4, ^p°pCO 3&tgC ADx — ^lcS^^T^JPX^^r 

^pxrsfc^co^px^^^^f^rs^x^N-^f^^jfeic 
tei^r, fltjf£ 3 ^ctcc adt — £ r # s ^"^fli£4£lcist45^ 
rco^nxas^icoi^rco^pxts^^tHU. cooj4£Jb$ 

HfcAPX*««:ffl*L-CJ&PXXa«:*3£L.. rco^:^$ 

HfcAoxxst-s^v>-CflagaApx^^«:f^j*i-5 
[oo is] tn&iK2mm^£z>ttmu. is^iie 

XXS±<oNg#cO^M, «»cOBlfiaftIX7-f-^^-S: 
«S-&U-C»J^JPX7^-^ir-^^ flUISAPXXm^ 
«9 t-S^^Tmjfe^JPXX^iJlCHlJie^PX^ ^ — 5*- 
ir-co^r/#^, HftiaAPXX®giJic:Apx««coig^9*) 

[0019] tm*K3mmzi:z>*L&mte, iimie 

50 ^co^jpX/n°^{1-:^^^4oV^T, ]HIESHIt«:fT& 9 B^co 
^DXtSffiScoSiHWffi^affitjfaftUTx-^^-^fc 

[0 0 2 0] »3ft«4ie«tcJ:S*:36WJ4, IfjRiI 1 IE 
fiScco;jpX^^.x{^^fi^^o^T, BulSAUXvN-^/j^^ 

^n/c ncj-^ fc^o^WBe;jDx-siM(c 4 * hadx^ 

[0 0 2 1 ] ISJR^ 5 IE«fC 4 5^^(4, «p?iCD3J!fc 
XiC ADr- ^f-S^^r^DX^^;jpXl-6 7t^<7)^P 
^0 X/<^«rf^j«i-5 3^5cCAM.^B«C^o^T, mj|E3»: 

7c c a d ^ /j^ Tfi-rmmz *oi'tz>±x<DmjL uitL \c o 

« L-C*PXXS«rft^i-5*PXXSttW^I9:S:*iB Ufc 

[0 0 2 2] lf^J!6fSiBc(c4a^|g^f4. ffljR^SIB 
«fi0 3^5cC AMRB«c*jir^T, ffirSSAPXXg^W^^ 

*4, mmmny^— ^-Y-RT*m&mjLijfa(Dm^. m 
ttimx.j:m.ji<Dmmom^ «ftcowie*px^^-^ + 
ut»j<oApx7 <r -5*--y -cof^j*, huIs^pxx 
50 ^R^jpx^tcs^^rmJsE^xxmBiJtcHufejtrax^ 
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V 

J 

[0023] ffi&*&7tzmic±z,%:&mz. m&msm 

fc0 3^5cCAMMl^V^, SftBEADXXSttW^a 

flDXttffi t c*f L, b JjPX»ffi<0 A* b mJiS^D 

X#ft£&£U ^(OADX^tcS<5^T'>^< £ 
fSl35p D o 5r^DXi-^ fc^cox^r t BftiWJPXftffl £ co^co 
*T*li5:WJDXS»«5lHj*«r«rrL, mJfE^OX^tc^i- 
5 BtrSEftlX^lBja: WJDX* jfecoSH tW\ *»o«»cd 

AnxssSMfctfx® SrS-cAnx * n £ mjfa£&D D a (cat irt 
jg^x^»&t/*iSE/raxxs«:ft^-rs«ffi&-*r-rs 

[0 0 2 4 ] »5ftiR8fBttfCj:S*^Wtt % 2H&C0 3& 
7cCAD7 f -^^^V>T^JDX^^;jDX-r6fc^t0^n 
X^^Srffrti" mjf£ 3 ^%CADr — ^ ?j* h 

^TcO*DXSfPffi«rftbm^-fr, rab^JPXffl5&c0^i|#ffi 

ffl* • *J8-ffc$ii:T/KIXXe«:2fc^$-a:, rcoj&J^SH 
/c^PXXfl(cS^^rHufG^PX^°^^^$^^^iri <f 

[0 0 2 5] 

[0 0 2 6] HI 1 H3^tcC AD/C AM^^i^I 
fflbfcNC^JDXv^^^AcQ^:«:«fiKiaT*fo5 0 :(ONC 
/WIV^-Ml, 3^fcCADMl, 3^CAM^ 
H2, CAD/CAM77^^t-^3 4 X — ^(tai^ 
(DNC) 4WNCtoll5$:Ix, ^*L(b/J> 
ilfflE3^6 ^:^bT>l : @5:^C^$^TV^Oo dcO-)^C 
AD/CAM7r^^t- '<3tCf±, NCf"^^f 

•rs.jtfocoApxx-^^-^ 7 *«*tts#i,-cir^-& q 
NCAnxv'^Aicte, ii{f jcaturaaii-sAp 

[0 0 2 7] !3 2fi3»C?cCAD.3gRl&t^3»:7cCA 
M.2£B2<0«fil§:/n y?mX&Z> 0 3fc"cCADMl 

tt. Mp p dco 3 c a d^- r^^r y y y k^t y 

JZoTixIfU wCO 3^CAD^7>© 3^7t;CAD 
x — ^ I GESX(j:STEPfc0r-^^7t-7 
^ h f-Jz ?»gE*LT3ft7cCAM3Stt2JCjSStO-C, 
3fc"cCAD^r/UM^10, CAD*/T«U, ^ 
n^7A^^ty l 2£WLTV^ 0 
[0 0 2 8] 3^5nCAD^^yH^a5 1 Ofi, 3&5E 
Wt It CO ^ o ^ ^ A £ ffi V > T at* -< U- - * £ CO 2t f 5£ 
Id^oT 3teCAD^f;^^fy 

&7CC AD.111 fc^*»»*ftT^5l«*e0 3&5GC 
AD^r>co^/j^^ri(0 3^5cCAD^7 f /i'$:i^ai 
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i" ft co & & ? y 3 - t fc J; o T ft frth Z> 0 
[0 0 2 9] Z(D^f\-^(Om^(D 3 teCAD^r^ 

^fcOCADt/T^l 1 lc«^*U5Jt 5C/XoT^ 

So 

[0 0 3 0] ^p^7Ay^y 12(1 ^yfa- ^{c 

12tdte H 3^tcC ADMl tC^o^T^D^c0 3^7cC 

/0 y S^SJlfc 3 #C7tC AD^eyvU-cO 3 &%CADT"^ 
5: I GESXIiSTEP^cOT~^^7t-7 7 h f- 
ct 0 '£&£-£T 3 KkitC AMl^l 2 jCiSb-frS^D ^7 

[0 0 3 1]—*. 3»C7cCAM^S2fi, 3^CA 
D^[£ 1 /j>bcO 3fr5tC AD^-^£^l$i9 , ~C03 
J^tcC A D^r — ? N C*JPX$£ 5 &m\t £-£TN C #D 
X^tT5rcftcONCx-^«r^-t-S«tig«r^--r-5t^ 

t\ ra»2o, /JDx*wttg+a5 2 i, ^«mmbis$ 

2 2 . EI«|J|iA*» 2 3 , flDXXfil&Mffi 2 4 % «JSI» 

7, CAD^7^g|528, /□^7A^D 2 9^ttt 

[0 0 3 2] ^'/M&2|5 2 Of*, 3S?cCADMl^ 
(bcO 3 ^7cC ADr — ^ £r I GE SXliS T E P^(Dy* 
Met Qm&lstcT-ffrhm&cD 

m ffl & ft x tomm?* — z(Dmffi^—?£ 

CAM»2 9 O C AMIi±(C^t ^Ifg^t L 

[0 0 3 3] APX*«rttf+ifP2 Itt, AUX^^CO^CO 
30 mHC^Htnc, 3 ?C7C C A D.SI 1 /j^Slt llo 3 ft?c 

cAD7-?\zx<>xm^£ftz]\m&mf&Tztzib\z 
t ^6Nc;jpii 5 Ritz con ctiuum 5 {cm *> ft 

rt bixtzJLMck fflWJDXtt ^ (O^PM- x-yp&fto m,n& & 
ttTP5, r<OAPX*a9«Wfl5 2 Itt, X^rtKAOX 
mk<D^\$^^y?\zmh^\ W)U JLty) t N C^JPXt^ 5 
«r^tf*DX«M!fc*^«:t^T*^^^^, r*^*>f& 

&&M}(Dm&(Dmzv=pm3 L * y * &ft'?mm&#i,x 
i/>So rtoADx*as«w-«P2 i fi, ^f^^^^^, m 

40 WXM t X^^^tp^pxa^^^^co 3 Ikyc^y^m 
^£bL, ^co 3 ^T^y*^^ 3 ^^CADT"^(cSo 

[0 0 3 4] ^F»«*D«fP 2 2 (i. ADX*ga«W« 2 1 \C 
<tS*ml«W«o»* % ftADXift^ApxHftW^^i^M 
wCO^gMltf^ «*tfCAM«^» 
2 8 60^7nUSJ±(cjoV>r r pf^^c03i7— * -/ir — 
«0*^«Bg, AtK»j!JOX^<!:X^&*tf^DX«*^«: 
co 3 ^7C^x/^lC^ ; l'i~-5 z p^s^i55^^r r P^ LTV^^i/^^ 

50 SLT^S, 
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[0 0 3 5] BSISA^SB 2 3 te, APX*MttWtt 2 1 

tc j: 5 ^Bu^ti-co ^ & # og l x mfe&ffiUfr b mm 

*,XAJj £ ft 5 ^[HjiBicofc ft cd©^ , (fl ;ilix AM 

m-t-ssH. Apxatcis-rsa^ ^cojg^uft^an 

JLjjm , ^P^IhJ^ <o ft co «| Jjtojfcx li ttft VMVWt* - * 

[0 0 3 6] «XLtf. 3fc©jiOJcA^Sn 
6o ID 3 (a) (b)l±3&^xA-&g/j7^b;rc£ froHUnX 
^30 £±ftb3 1 (c^ft^tLfcX^3 2 <b^T^Lfc 
ir#«OffiRBi«4r^UT*5 9 . mm (a) fiN C;>JPXa 5 
co£ifeij3 1 co#ft/j>bll,7ciEi5IIL ^Ej(b) liflijffiiig-e 
£>5 e I^3 2Clt is — 3 3#HxttttkftTV> 
5o &:fc, 3 4fiX:^*yu^--"e£>£ 0 

[0 0 3 7] rco J: ^ M8yjPX4fc3 0 i:X^3 2 £ co^P 
» £ [eJ jBJi" 5 fc ft 3 (d) Jc^i" J: ? \c c A Mft^flj 

132 Mtt^T^ 6*7^- 3 3 36S.ttcAPXW 3 0 l^ffig. 

tt, «^JDX«5 3 0 2 <tc0^^rlH)i^i-6fcft(C 

ADX^^^SSB8»^-J-5B»<DNC^JDX«5cO±tt3 1 CO 
!B#«:SI|ii|t5t)Oi:*5 0 «!«j»Ftt\ S EfeiiHii»-Cfc 

[0 0 3 8] toHM^2 4fi, 3StcCADt- 
^^f?^T^JPXR*«:ttttJ rftb«jm$ft*:to)X 

-ftOyjPX*«]«:IMl - ft»fkLT«S^fl=0*IXXg 

^--V~>Rt>VjPX^|S]cO^M. ^JPXXmy^> hJicOflH^eo 

Sis mm<DtoJL7s< -^-y-&&& ur»j6o;jnX7 w 
-^ir-co^, APXXg&U\taXS*MX<5^-c»lX 
^^J^jdx^^-^^-co^^^, XttflpxgiSBiJ 
fC*nX«M«cQm^^^oT^Sa 
[0 0 3 9 ] ffioT, APXXS«ff*Sf|5 2 4 f*. 3#OcC 

A Dt"^ 1 ^ffltis SftfcMfceoADXttffiicat U ^ ft 
bAPX»ffiojB^4#«*>b*0X*f«fi^*^U, 
^[S]Mg^^T^#< £ t>^p D p^JPXi^fcftcoX^cb 

apxsck^ cDT*o#jstao««a 9 coi§hb:&¥ij§w u ap 

X^tc#i-<5*DX*|Ri2jlVftlI*fe^SEX«:ffv\ *n 
otl^cO^PXg^t/xm^^T^PX^ft^^DtC^L 
T*jg/^JDXg?*&t/APXXS^ft^S:3tlgi-5fflfig$r 

[0 0 4 0] *PXXa«Wtt 2411 APXfflMfccO 

^^a^bAOXffiwjfej»^<^ hyMcS^v^T*OX*rrni 

[0041] r «>apxxaiftw« 2 4 y* % nmm^xm 

T^5c 
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[0 0 4 2] JBJIfe^£& 2 5 ft, ;>JPX^{£c07l2.tfc|ftfr# 
»MS<Sl^T^fc< t UJPX^ — ^ — &U^JDX;£(S] 
* »58fbbfcfijS^"rttf««:fflfiii: bT*DX& 
3*7*— 8 WMfrf- 5 $t h£ SrW b T ^ -5 . 

[0 0 4 3] X. JUKttJftffi 2 5 ft, 3 J: 5 KflU 

X^^^bf^fifc*ftfcNC7 r --^(Ct6ofcNCJ!inxa* 
5 tC J: 5 *JJDX(0*S*ICJG6 Ctfl bfc««&APX«f* 

x-^-<-^8(diiia-roaHi-sr*bT^5o 

[0 0 4 4] >JPX/ 'X^/fc^ 2 6 tt, JUgH^^ 2 0 tC 

A^Sftfc^lHliBeOfeftcoiHliBJR^ b T ffl & If 
^WJP^ftfcJRM^-^, £fcK«iApxxai*Mtt2 4 
icj; OftttSftfcMftAixe*, /JDX«H&WJPX7 

-f— ^-v— lcs^5v^rNc^px>^5^c4o^t-5x.■P:, 
1&ffim?*-(Ds<X (JDpx^^) ^ritjft-saffisr^rb 

[0 0 4 5] NCr-^MS2 7(t AOX^N'^^figa 
2 6 [CJ; 0ffa«3ftrt:JjuX'<*&S, r©*X^^*»fe 
NC^JPX^S ^ilj^^^rTNC^PX^fTSfeft^NCx 
20 -^«r^-r5«fi8S:WbT^-5. 

[0 0 4 6] ^Pi/yA^^ey 2 9fl in>t 0 ^ — ^Jc 

ct ^Irc^^^^T^^^coT^^o wco^n A^^ey 

$ it T N C 1} P X & H ?? ^ it 6 fc ft (O N C x — ^ $r f^j« $ 

?f ot^^M^f- ^^^ft^^:, ^ coM^lx — r^^C 
AM^^^ii2 8 (D^t^MW}±\CM^£ltZ)tzfr(DZfv 7 
7^, -KADXift^Xft^^tfAPXaW^ffcOS^^ 
7VU-&fl=/$£-tf;, lc03^r/^3^CADr- 
30 i^tc:S^v^TiBif^$*rNCJ!iPXa5^*j»t$»APXift 
^ NCAoiI 5 Sr^tp^Pxat^^^i: <n=Fi&?-oi y v 

z^^-jv/yj*^ wmT-tyi t*pxa«^^#: t 

ofl, NCAPXa5l-BI1-5fE5E, ^SiPicOfcftco 

[0 0 4 7] X. /D^7A^^y2 9^(2, ^Ip^CO 3 
KkytC AD7- ^{-^^T^JPX^^^JPX-r^fcftco 
APX^'^^r^-r^^^tc, 3^5cCADf-^^^»^ 
T^PXttfi^rfthttJ^^:, wft?>APX«f|5ffiO?g«i|#«^ 
S<5V^T^?5c< t tAPX^^— &^JPX*f6]$:JB 

* • *afk$-frr;jpxxa«r^s-er, ^co^^ftfc 
^pxxatcs^^TApx/^^^^-fr^^D^^A/js 

lEte^ftTl^ 0 
[0 0 4 8] ±ieCAD/CAM77-f^t-^3fj:, 
3^CADg| 1 /j^C0 3^xCADx-^^§;ltIX 
oTl^^b. ^>0 3^7CCAM^^2 75^CO|^HX^^ 
&%LrtX&Wl,X\,^Z 3^tcCADt- ^Sr^ttSbT 
50 3 ^PC C AM-^I 2 ICtf 1 1 V ^ B 
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[004 9] X, CAD/CAM77^/H^-^3li, 
3 &5g C AMSSK 2 tc J: 9 $ JlS N C x — ^ Sr^JOX 
7-^^-7,7t:§fLtfct), x— ^$Gi2t*>;*xA 4 
rt> ^ co j^lfc 9 ft 5 1 <b tc J; 9 ;toJXx - ^ ^ 

[0 0 5 0] wC0f-^^'>Xf A 4 li, ADIf-^ 
^ 7 iZ&<g £ tlT\,^ZN C?*-? £&mN ClM'JLm. 

[0 0 5 1 ] ±8B<Z)to<t»fiKSn^:^7 t Aco^ 
[0 0 5 2] 3 ykytC ADil 1 3^7cCAD^f 

/Mftfttti 0/jSiS(fti-5^-— if-T >^7x- >Mej; ois: 

»B**lc J: o r 3 JJctc c A D KB lie ^ ti>s« $ 
V^^I^(0 3^5tC AD^^^c0^/j^e"r^cO3^7cC 
AD^^/u^lrc^ttJ-rc <bK: iotlTibli^, rcol£ff 20 
-# t (OMMM^itZ J: 6 3 &7tC ad^tvu-co-^x U >^ 

rc03^5cC AD^Hi, ■ : t<Dm&(Dmik : T — & 

[0053] Scic. 3^5ccad^^i(l ^exy>^ 

Ufc3SSk7cCAD^r^Wb, tto*>IGESX 

CAD/CAM77^^t-^7(^6o 
[0 0 5 4] ;cOCAD/CAM77-f/Hi—^7|j: s 
3 3C7cCADil 1 /j>bcO 3 tfCTtC ADx — ^ ^fTSX 50 
9, ?JPXx-^-<— ^ 7tC«¥i-So 
[0 0 5 5] 3^CAM^2/pbCAD/C 
AM77^f^t- '<3 t^lt 3^CADr- ^cO|jt 
flXf3Jt<£#A*3$4x5£, :^)CAD/CAM77^^ 
U— ^311 i^W^JtT^S I GESXfiSTEP^cO 
^—^^^^^—^ ^ h(Cj: DM^tl/c3^7"cCAD 
V s —? LT 3 AMil 3 MRi*,, 

[0 0 5 6] wC0 3^t£;C AM.^^2(i, CAD/CA 
M77^^t~^3^b§:{tlo/:3^CADT-^ 
£^<&3<fc^CAM3£«2aB«07;i — y H-^ift-T 40 

[0057] ^i^, 3^c AMmm.2<Dmm%±m&2 

«M$ftfc3&7cCADx — *£CAM3^«52 8 (O^ 

[0 0 5 8] X,-3^7cCAMii2li > 3^CAD 
■Si l b 3 &tg c A Dx - * £: KiSSfif * 
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i a % sst p n 0 co D n p jg « <t m x % iiL r rj z 1 1 e> t c &§ -5 ft m 

««£ti5JtU ffiJB^£NCADX«5£ig3tU Xfi-^ 

N C^JDX^ 5 tCffiffl-J-5XA^JDX*f*^*$tpA0Xft 

[0 0 5 9] ftle, ADX/<X«rf^fiEi-5SfIt^JDX^«-t- 
£^mM&?^T:b;lxS 0 flDX*ii9«t«e 2 Hi, AOXI* 

ttmm* x&t* =*^<Dt&ft&§Li+x, muT.®) 

3^fcCADr-^^aiL, mumm^vt^xmrn 
z-s-ttx. m—cDmmzkthx&T--? u m*- 

^JDX?fe^(cli<5<^PXXm{-^oTC AMi 
^^2 8 co^7j^iijiSjJir-3^7cC AD^r^Oi^^lH] 

[0 0 6 0] rcoA0X^iift£f*£l5 2 1 fi % 3fc"cCAD 
^-xyUco^$r|H]$c, #igJj£ii:, fluxaffifcx^fctt** 
Lfc£#, ^cO^JtlcS^v^r 3iSkx;^x^fW]dr$:^^ 
bTT^co^M^:^^ ^ LTV>£ 0 :LcoT?£^:y^ 
fi, 0l;ttf 3&5cC AD^x^&«ji&»Lfc£ tlcJrieg] 
3 (a) (b) (dTjvr J: -3 KflWrax* 30i X^ 32i T-fcJt 
te\ X^3 2 «JDXBIl*ttll*-eiElC»iliS-fr^i: #co 
^^-33 co^fe^co Wmufy} 3 o le^FfcM- 6 /j> 

[0 0 6 1 ] r <0=f-»^ x v ? <Dt&Mk % mUJCW 3 0 t 
T^^^^co^x/uco^fet^^6^^cofe0tj 

[0 0 6 2] Tf^^| g $tL7t^, Htttt«*^&»- 
M^T*Tr^lH]iGi(Ofc^cO[Hji®m, 0ii^Jl*X^^fjr-5 
KJE, Anx«*cBli-5SgJE % Ti^coig^L^V^JOX^ 
iSfe, ^»IsIi8cO^*^ffi|;jj»^flffl«J?Bft/jS 3 C A 

*A^.SB 2 3 te, _hf5l2l 3 (a) (b) fCjl^BtfDX^ 3 0 t 
^3 2^ ©TifTfcntf, JblSEl 3 (d) fc^-T J: fc 

C AMt^»2 8c0^7^1Jigj±(Cio^r, NC^JDX^S 

co ±# co Wi # a flitj-r £ «> ^Mlblt F it »i t -5 0 ft 

&4b\ irjC*SV^T*D^b*LS»««tt, 3^tcCAD 

[0 0 6 3] rcoj:5Jc:3*5c«l^«JfjDX*i:X^«:^ 
tr*X^*^*t«)T»«o*S!r«W* $ »T-t-Si:, * 

[0 0 6 4 ] «5Sft»r#com^^ J: otjjoii^rt^ 

2 4/jS®jfrr5 0 jfeT. *JXXSttW»2 4(4, 3^7t 
C A D x — ^ h±X(DmJLlft &$:tlhlti1- 6 B 

[0065] ^tc, ^xxs«wtt2 4ia, ^mufcii 
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Jl 

$^<? h/u tMfcfr hKtoJL, i£>ry hflpx, mWto 
X, ffiAPX«EcoAnX7^-^^r-t, ADX^lRl-t-tt^t, 
Xft«W#ft&*iJ»r1-£ Q 
[0 0 6 6] }fc|c % ftlXXlI8«*g|5 2 4tt, «*«>*DX 

$Mfc©*fr«u©i0X7 a - bfiQttfa t SrSlt* 
icllliSttft5<t^ic, y^Mfcu jtaxxay*h£L 

[0067] b 6 *i«j»i#tfficoftixxm y * hco«5*ia 

«jpxg?») , »XffiflDX:7^— 11^ 
JjPXS*^^JDXttffilco^TeoSI^£ It V * Mb* 

-v— l-te, M*-&m- i i , M>/y - i i . j^^y - i 

2, h-2 2. 

r i j r 2 j T3j ftW5E«Stt, z.ixh ru 

r 2 J T3j fclj; 0-t*L«UJDI*lPlfr*t>L-CV^ c 
[ 0 0 6 8 ] «3tS**tt, 3fc"cCADMl^)CA 

^rf^Tctd Lt, 3^CAMM2(OCAM^/T^2 
8 ic&fr.£ixti&\z_&m 6 tc^i- j: p /^juxxs y x h 

[0 0 6 9] i-3fc^*>, toII8tttt«2 4 tt, ^JPXX 
fty* hC^J-lt, ^PX^-^-^rj^PX^ft^ 

toxxay* h±<o«#«D£3E, ?SMPX7^- 
^-\r — SrlBf* LT»Jco;jpX7 w — ^-V—coftSfifc, ^JPXX 
m>&^PX^ICgo'^X^PXXmS'J^^PX7^-^-v 
-(^tt/fx., Xtt*DXX«M^»X««<Offl*Srf?o 
TIB**-*. 

[0.0 7 0] !SoT, -toXXS«W«fR2 4«\ 3^tuC 
AD7*-^*»bttffiSix^«ft«0*DX«t(fcjC#L, r^L 
e>^X»ffi(Z)^#ja^?>ftIX*|pl«:*^L, rco^JPX 

Apxwffi^o^co^ 

/J0X^jC^i-§AUX^&l/ADX^?fccO^H^tTV>, 

/^o«ft(oAoxs»&^xm^isr*px*nsfflfi^ 

L-Clra^ADXgS^&^DXXmSrft^-rSo 

[0071] [i7 j±jBsia«oAoxxa y * i> ^r^-r^^c 
r^jpxxay * hr-ii, /jpx^-^-r- 

tf, to7^f--v-titl, 

M^y, ^«;K M4, (fiWA^coiiiiic y 

^■>i-2ii^utoi2-»i, 3tegasc^y 

MMEilBSn, ^^-^ N- 2 2lC#LT»lXffi2->l , 
3fl5M0C#4-? h^ISi^^H, M4-4 KC^j-LT^PX 
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®4->8;^feidi£;iX. M4 -4 2^^fLT^PXga4^8 
[0 0 7 2] fctC, Jffl51ftj|ftgB2 5ii v )}Ui:mtLCOmVt 

[0 0 7 3] «±coj: 5»CLT»IXXay x h<DffiM • 
*»fb#»T1-6*, ADX^^f^jAflS2 6 fi. H0B&LJ1 
»2 OlcJ: DW^xfcSBBT*-** Xtt®i8»A^»2 

{i'Wj^coWjp^nfcJ^^x-^, £ ^tc^pxxm^ 
2 4 K J: v) 4x^*ig &J!ipx8?»&^JDXXg 

^ T N C AU X« 5 Kl *J * X^ M X. ©fif^ * 

c/jpx^x) srim-rs, 

[0 0 7 4] NC7-^M»2 7te, mis<*tfFi$& 
2 6^J: "9 f^^iXfcADXv-?^^^:, r<7)^JPX^N°^^^ 
N C^JPX^ 5 drfj^^-frr N C^JPX^rtf ? fc^cON C 

[0 0 7 5] CCOJ: 9(C3^7cCAM^^2T'flHj^$4x 
20 fcNCr-^li, CAD/CAM7r^/Hi— /<3(Ci| 
^>^L. ^WCAD/CAM77^ 3 ^^Jlllf- 

[0 0 7 6 ] ^lt, r-^'$H^>77A4^e>CAD 
/ C AM 7 7 /Ut 3 l^^t LTit ^) ^//f G tl 
Z>£, I(7;CAD/CAM7 7^^f-^3{j:, ^PXx 
— ^-<— ^ 7 (C^^^^TI^NCt 1 -'— ^&fjc^£BLT 

[0 0 7 7] I(07-^^C/7s7-A4 fi, ^JPXt^-^ 
-<-x 7 IC^W^iLTV^NC^-^^r^NCAnX^ 

{15 ^^^-T6 a r^NC;jPX^5fi % NC7- ^JCflt 
oT^JPX^lC^i-^NC^PX^IItT-r^^cO^^^o 

[0078] mmcN cimjL&mn-rz t . 

[0 0 7 9] «ittt*#Jc:J;oTAPX 

^o s»-e;jDx*#<D3EjE«)fflr*^Ayj$ns^T% JS/ite 

W«2 5f±, ^co^PX«oe»T-*>-5^JPX3S»-Cj!iPX* 
, ^lI^i^X^colE]^, ^-^"/KDi^^ifit, I^D 
^^S^^co^M^tt^^JPX^^-^^-^ 8 (Cil 

[0080] z\<n±?{c±m—nm<nBm\c&\,^x&* 

3 (kite AD^-?frC D ±xcomj:tf>&$:t}bti! t l, 
^)jPX^i(7)^1fm{-^^T^^< t^JPX^>f- 
^■ir-AWJUX^lRj^SIR • ftSfcbTflPXXfSy * h 
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AlXftffi&JSStoXA, SfttK JJDXWR&fiEffiLTAl 
X-t-S/HlX^SrfPfiK-rft, AJX^m&cOHutc, »ig 
IS«#j6SttD^«c«-"r5ADxaiJffi€:^TffillL, *r*L&& 
AJX-f-*rt:tf>coAlXS?*£, ffifflt5NCto«5^ 
«8+UTADX«fe3g«:fffiRL, r*L*7cfc«l-* ©AlXSMfc 

a>»a><;*«rfMK u rnsrajgtt- iicoAnx(c^i-r 

*nX^^**|cigiBLfcfci6«*LTi^*oAPX«BHft 
HJSH^^OXAT*, AU^cox^S^riBttSfc 
A«cjaiJB:ft«i# «r*tP»!X^^«>ffj*«:ac»-e* 5 0 
[0 0 8 1] X, ^JDXSMScojg4ftWtS^a<5v^T^^< 
£ ^^DX^.Y~-f : --t-S:tK^PX^rrS]$rli'm • UtaffcLfc 
HflSrABXftWT 5 — ^^<— ^8Jc»#ji"ScO-e, -<^7 

[0082] apxx^^bf^ritsnfcNCT*— ^tc 

fi£ o n c An IW 5 (c J: -5 £ 2n X o JMI fchT -5 AJ X 

[0 0 8 3] 

»»»DX»ffi^*ri-6»iaco*ux*cstuT, «»cojjux 
i£§&& uw»<d»i xwtftfrttffl lt/jd xi- 5 fc a> a a 

ft*DX^«rf^j«T-#5*DXx<^ffj*^iSfe, 3^CA 

[0 0 84] X, *56Wt- J:*Ltf, **<oApx»ffift* 
1"Sfti&<oaDXl£*frLT, «»tOA]Xg»&uqS»coAJ 

x*»« l r ;ju it 6 ft co «a * An x^ * * £ ft 
[l9Si<DlBi¥feSfc9n 

[HIl] W^(^5 3^fcCAD/CAMy7,fA 
CO — ^Jfecoflgfig £ jgffl Lfc N C All 7 s - A co^flr 
Do 

[@2] *«ilC^5 3»7cCAD/CAMi/^fA 

co— Xtt^tt(cj3it639:7cCADieiK2Sfct539:7cC 
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[1313] «i(^S3^CAD/CAMy^fA 
CO— H»co^ffitc*5it5 3 ^7L^e^u<$:^j/^Ufc^ £co 
tyjUXtt £ ^KrtcBtfh* bftfcXA £ tf 5 Tg£ Ufc £ # co 

[0 4] 3ft^CAD/CAM^fA 
co— ^ttajBfltic&it 5NC x — ^ fftS* Trco^v^^ 
■fH. 

[15] *M(^^3^CAD/CAM^tA 

10 co— ^lft«o^88^*5»t^»J«lttffi<oApxxsy x hco«£ 

[13 6] $^|Cit)^3^CAD/CAM^fA 
CO— ^JBftCO®ffi^*5ttSa*tt^DXXSy * h^r^i" 

1 : 3^7tCADil 

2 : 3 2>C7CCAM3£(B 

3 : CAD/CAM77^f^t-^ 

4 : v f — ^flgjgv^^A (DNC) 
20 5 : NC^DI^ 

6 : jgjff IDlft 

7 : ADXt*— ^"<— i* 

8 : ^JPX^X-^^-X 

1 0 : 3&7cCAD^7VUffraS 
1 1 : CAD«/7» 

1 2 : ^0^7^^^!) 

2 0 : JRMftiJSffi 

2 1 : AJX^b9*W«5 
2 2 : T^WAltt 

5/? 23: mm%ixti% 

2 4 : )JUXXm^ft^ 
2 5 : JBUS#MAS 
2 6 : ftJX'**ftsj«tt 
2 7 : NC7-^M» 
2 8 : CAD*jpj! 

2 9 : -fulf 

3 0 : flWjPX* 
3 1 : 

32:11 
40 3 3 : 7> y # — 
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